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i 2 tstiofit * til 2 it »±<t)*^ 7°7 2 i i 2 ^m 

[0 0 3 5] 

%&TSfc&2 8 0 75^H HS^#S&-t<7)^*^ 0 ^ 2 1 1 i^f±i7j£*l7cll l$t 
Sit^If^ti, **7°7 2 1 1 *T>f V 2 2 1 \& £ Xfjt* 7 ? 2 1 

2 i 3l6fl((Bffl7 7'f/<2 3 OiCi'^tjtJjJ*?^ Ii:*7^^- 

^ 2 2 2 iJ3«t Xf^tiJ-fy 2 1 3iSrjg-C, 3fr&«fc#2 9 0^£lJjt1-& o 7G^r££f 
2 8 0t5^|2 -7°^ 2 1 1 2 ^ti £ 2 jfcRitOfg-^ 

Tfcti, -7? 2 1 1 2 , 367^71^-^2 2 ^isiW^? 2 1 2 2 £0£ 

imm i m7Tj^2 3 0 2^te^x%MW i zti, je^tm w-^ 2 2 2 2 
itmmm±.<7)%i] -f? 2 1 3 1 x 0 Tt-a-^t? 290 ksbi 1 r£M<7Mi 

#tc , II 2 «^7nf75«^«_L 7)^77 77 2 1 3 2 i^ 7frg-$Ef? 2 9 0 KiUSi L 
^^2^Sit7^ff7c^(i> ft£*&3l2 9 Otci frTftffiT^ 2 0 2 «t 

») m7:$tt^o 

[0 0 3 61 

JtADM2 0 1 tcA*L?t»l«[S«^«^tt. Zn—m&itli-f? 
2 1 1 jUJ: ^HfcStLT, -€-7>/W-7^7* h^>f F2 5 1 i^J: *)^~^ 
£*i£ 0 %\t)W>2 0 1 IZXJjLtim 2 ^JUtTMi"^ it, *<Z>— SBtf*jte:& 7*9 
2 1 1 2^ ct Ofrl&StLT, h ^ K2 5 l 2 Ki 0^-? 

£tL&o jtffl^ja 2 0 2 J: til* ? » 1 ^O-^^tj 
7°7 2 1 3itwi*)5-ft$tL-C, ^7)^7-7^7* h ^-T K2 5 3 iK«t 9 -=6 
-?£*i£o 7ttB7J^2 0 2 «t 9ffi;£$;fc**^i£ft«<&te-^tel±, -?-7>-« ? 
7c;77 7°7 2 1 3 2 H«fc «9 7>il££ ttT, -e<7V^7-/$ ? 7 * h ^>f *- K2 5 3 2 K «t 

[0 0 3 7] 

-?)7c;±#4'I- : ev^-^2 (D^-facD^m*^? h;wi, i£ 1 &R«-Cl±3fcJitBffl 
77^^2 3 0 \<Dmn*^? hfrt PWC* ») , H 2 ifcftJ*Tti:#i<MBffl 7 7 
^2 3 0 2 OfOt#^^i7 h ;i/t^-e**o -<7)7t±i"|iI^v^-^2 (±, jfeli 
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|gffl7 7^N'2 3 0i, 2 3 0 2^^^^Sv^;^^^a^(75^t4^^^^^ 
^iiiPSffl 77^fA2 3 Oi, 2 3 0 2*ft^<aflJ&tfi*7& f #lfc&d»k, £ 

r^^it-ef ijft* Wi" & - £ ^-c § £ o 

[0 0 3 8] 

fajxJf, ftifclBJB? r^f ^\2 3 0it±«fltl . 2 4 M mffriSK&fttf-* « 
1-^)^14^7 ^ A^^> ^ >9 , ^fPSffl^ 7>fA'2 3 0 2t±&« 1 - 4 1 ^ m# 

8 0li, Ml. 2 4/im*-&0&li£gJ*fc, ifcftl. 4 1 M m Sr-^tfSI 2 

2 li, ±&Ltzm i nifcBSgK^&ftiiiiB* v^-^ 1 1 mnm<7)jt^i^mn 

[0 0 3 9] 

ZtL2>Jtm<m*=V^-)l>3 (is 7nA7J*t3 0 1 0te#afc&3 8 1 

-3 8 3) t , TntBTjyre 3 0 2 1P PJ^t^^IS 391-393) £ 

[0 0 4 0] 

^iPI^v^-^3 (i, 7t;7>$tf?3 8 2 ^t>*MS3 9 2 ^|6]^9 H 1 flT^- 
7fcfc«^8&_tKIII^ %j]-7°y3 1 li, f7^Vl/-^3 2 1 ^^7 3 1 
2i, 3fc*«HBffi -7 r>f A 3 3 1 i, 3 3 2 b fiJW$Kfc# 3 4 0 b ft/M VI/-* 
3 2 2ii3J:LF7c;^7 <> ^ 3 1 3^«i^o DfcflMi^v^ 3 J±, 7G7>v£§l3 8 
2 rt» fcjfr&ifcif 3 9 2^^12 «^fclRjgft±fc:JKfc, ^7°7 3 1 1 2 
, tg/M VV-^3 2 1 2 > ittffy 3 12 2 , T^tl'Iffi 7 7 ^ 3 3 0 2 . f'Jf* 
3KfcH3 4 02> JtT'fVl/-^ 3 2 2 2& i XJF^tiJ y°=7 3 1 32^ilx.^>o 3t*£ 
ipS^v^-;W3 f±, 7t55-«3 8 3^7c^$c§y3 9 3 ^fart^ £ 3 m^itfeffli 
m&t±izm^ itii-f^Z 1 I3, *7^VU-^3 2l3^ 7^ 7° 7 3 1 2 3. 
fti*lBJfl7T>f^3 3 0 3 . 5FU&SHb3S 3 4 03, 7fc?M Vl/-^ 3 2 2 3 *3 «fc 
7t77-7°7 3 1 3 3 £#;i£o jt«|B^a-^3li, 7CI7>«3 8 3^f>*#«E 
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^393 ^ftfr 9^4 m^ytmmtmtwwm, %n-f??>\\^ jtrAw 

-^3 2 1 4 , ^7°7 3 1 2 4 , itm^my 7 4 /*3 3 0 4 , flj#^tf?3 4 0 4 
> JtTJ V 3 2 2 4 i3J:ra#7°7 3 1 3 4 £flt*:&o 

[0 0 4 1 1 

ifc, 7feiiiliS^v^-^2 (i. 7£#7°9 3 1 1 i^gM^fc?* 
K3 5 1 1, **7*7 3 1 21^^^^^^-^^^^- K3 6 2 1, t£#7°9 
3 1 3 iKgMSSftfc? * h^t- K3 5 3i, t£#7°9 3 1 l 2 «$e£tL/i 
7* F^t- K3 5 1 2 > JtU-fJ 3 1 22^«*ft^*Lfcl/-Hf^^-- K3 6 
2 2 , ft* 79 3 1 3 2K8MS3*««fc'7* ^ 7^*- K3 5 3 2 , 7^79 3 1 1 3 
izmmztitz? * V 74*- K3 5 1 3 . #77 79 3 1 2 3 ^^^tLfcP-^fr 
>f K3 6 23, **77 3 1 3 3KgM£S*Lfc7 * h 3r- K3 5 33, it 
#79 3 1 ltfz&lgiZtLtiy* V r^y*-- K3 5 1 4. **7°7 3 1 2 4 «M 
ZtitzU-ifyj it- K3 6 24, fccfcU^ %iiy°y 3 1 3 4 ^}gfc£*Lfc7 * h 
r^^-- K3 5 3 4 £1i££o 
[0 0 4 2] 

7B5i£f?3 8 1 WU 7cA7^5ro3 0 1 KA* L^-^3t* 2 oo$g«i:ML 

7fc5H&£!3 8 3^tb^-T^o 7fc7>?£2?3 8 2 (i. 3fc5»&3 8 1 «t OPJitL^jf 
^rit^%\ afeg#fc£ 2 fcftitt £ 1 r£«Offi-^7t;£lil 1 If-^ 

f*«H£(lLh©tt* 79311 i^tti^J U £ 2 ifcfti*«Mg-3-3fcfc& 2 M-^fclK 
gB±^**^3 1 l 2 ^tB^J-r^>o 3tM#3 8 3(±. 7t7>^3 8 1 «t <9 

L tzm^it £ If? 3 r£Rit ^ 4 v£« t K 5>*£ L X , £3 iftSttO©-^* 
H3^7c;^*ll^Ji<7)7t^7 0 9 3 1 l 3 ^m?jU £ 4 &£i£a>fe-^3fc«:* 4 

ffi-^7tf»*»±OTfc* 79 3 1 i 4 ^m^-r-&o 1" itftWL&Z 8 1~ 

3 8 3^<b&&7fc73-&3N£f±> 7tA^5ro3 0 1 KA;& Lfcte^fc* 4 ooStfy* 
[0 0 4 3] 

7t;^$t§£ 3 9 2 l±, Hi M ^Jtmm$h±-?>%* 79 3 1 3 i* V mMLtzM 

1 ^ft^#^7t^A^ji-^> 1 1 *>k> m 2 m^ribfflBLm&±<7>ytij 77313 
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m$. 2002-355407 



^-v: 16/ 



l^m^i-^>o 9 3fi, H3 ^jfcfejRjji^Ojfc*^^ 3 1 3 3 £ 

^"7°^ 3 1 3 4 <fc l9^J5tLfc^4^Sit^f^^A^LT, £*l*> &£-;fefcL"C 
*^««3 9 l^m^-T^o *M#3 9 jt^S3 9 2 J: 0PJ$iLfc& 

immm&£v ? m2$imm<Dm j 5ytzAt)-tz>ti>i l z, ^«S3 9 3 <t 9 sis 

L^^3r^M^J:i7^4«it^f-^7lc^ A^LT, ^fih A ^<D^mt<Dm 
■^•7t^^L-cm^^3 0 2 «fc 9th7j£-tf-£o 
[0 0 4 4] 

mmmy 7 ^ ^3 3 i lf 33 2i**L-r*u±, ±^L^Mtt^o^7 , Gi4^9^^ 

J:i)iTO*ii*gLII-5o *«(Bffi7 7>fA3 3 1i, 3 3 2]^ S>> 

[0 0 4 5] 

^(817 7^^3 3 0 2 ~ 3 3 0 4 ^rfim>, ^jmif? ^frhtt «9 , ibSs 
J: tW^^ifc Lft^iitti:, Bbfe*56*tt#&$ ifci:i») te-S-ft* 
#*IMSU#*o f U, 3tJUfiffl7 7>fA3 3-li, 3 3 2 ^^(iffl U£«c 

x± § < . ^ipsffl 77^/^330 2 <7)mnnm 2 fcm&xx § < . ^nfs^ -7 

7^a'3 3 0 3 OfU»li& 3 <> *«fiffl7 7'fA3 3 0 4 OfJJf#(± 

£4 v\, 
[0 0 4 6] 

£Ojte*iMB- : ey.3.-;U3-CJ±, B&je^telR'C** V— <f^^f K3 6 2^^ 
tU7J$^7cM)^{i, %iJ-7*7 3 1 2 iSrJgTjfciiMBffl^ r -0*3 3 1 1, 3 3 2 
l^lR]i:M$n-6o ©feftfc-C**!'--^^*- K3 6 2 2 ^ffi73£*t 
£|8&jg;)fcJi, ^7*7 3 1 2 2 ^^T^;liipiffl-7 t^^3 3 0 2^JH:£lfiJfctt*&£ 
tL* 0 E&fefciR-t?** 1/--^^^^- K3 6 2 3^f>tB^$*L^J5&je^ix 
7°9 3 1 2 3 ^er^iPMffl , 7T-f^'3 3 0 3 ^JHl7il^^«$tL^ o Mfr^ 
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[0 0 4 7] 

%XMm 3 0 1 Ltzim 7G^v££? 381-383 K «£ "9 , fit 

4 n i ^mmm^^tm 1 ffi^7fc*is§Ji<7>7^ -7° 

7 3 1 li--m7J£^ f 2 tlt^i^lil 2 iff »±^** 7 7 3 1 
12^-^7:$^, m3^fti-t<0jf^7fct±^3«^7i;^±07fc^7 0 7 3 1 1 3 ^ttJ 
7J£*U ^4^S^^l^-7fe(i^4«^-7t*lS&±O7t^-7 0 7 3 1 l 4 ^tb7J^ti 

o 

[0 0 4 8] 

7fr£i£#?3 8 2 imJ§-mm±<DitJj7°y 3 1 l^m^stifcuiis 

«om-^7fe(i> itiJ-f^S 1 li, TciT-f 3 2 1 1 &J:a f 7 , c#7 <, 7 3 1 

2i^^/;^. ^i^ipiffl 7 t ^ ^ 3 3 ii, 33 2\\z&\**xitiimz*i. mnm 
im3 4 oinx nmnmtztt^ ^\z%ta yu-^32 2 3 

1 3i£*!T, 7fr£i£fl3 9 2^IJii1-£ 0 3frg*£2 8 2frh%2 m^Jt%m 
±(Dyt*7°7 3 1 l 2 ^ai7j^tL^^2^M^f^-7lc{±, ^7^7 3 1 12, * 
7M V V- * 3 2 1 2 £<t ^Tfe* y°y 3 1 2 2**1^^> Tfeii^ffl 77^^3 3 0 

2 i<zio^xitmmzfr. mnmt%*3 4 o 2 ^ vmnrntzn, ^zytr^vu 

3 2 2 2 &£U s iti]-7 0; 7 3 1 3 2^^T. ifrk : $L%k3 9 2^£iJ5i1-£o 
[0 0 4 9] 

7fr£«f 2 8 3^^13 «^7n*lS§±<7)7c;# 7 7 3 1 1 3 ^aJ7J $ *Lfc|j| 3 r£ 
m&<7>m^itte, %J]-f"7 3 1 I3. "tcTM V 3 2 1 s&XZfJtiJT'y- 3 1 

2 ^mtzfe, ytmrnm? t 4 ;*3 3 o 3 K&^xytmmzti, mnmt%*3 4 0 

3 «t ^Hf^ft^tU 3Et-*T>T 3 2 2z&£Tf%Ji7°y 3 1 33^ 

t\ 3 9 3 ^Jil-r & o 7fc^-« 2 8 3^f>»4 ®t*gK±W^* 7° 

73 1 l4^ffi77^tL^^4^ftit^<f-^7Cfi^ it*-? 7 3 1 1 4, tIg/MVP- 
^32 l 4 ioJ:t/7E:77-7 0 7 3 1 2 4 *j&tz^ ftigilSffi? r /*3 3 0 4 lci3V^T 
3feHMBS*i, fiJf*3Kfc§3 4 O4KJ: <9W#IHfc£*L> It:*7^yi^-^3 2 
2 4 i3ct0 f 7c:77-7 o 7 3 1 MtS3 9 3^SISf*o 
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[0 0 5 0] 

fit, IS 1 If ^7^«^ii£±^7n# 7°7313iJ:0 TC^t? 3 9 2 

L/iH i ^ftit^t mth , n 2 it ^itfcmm^itD 7°^ 3 1 3 2 £ ^ ft^ 

?K2 9 2 tcPJii L £31 2 r£«<Olf ^tc; i3 M^7fc{S$£*li&±^7G# 7° 7 

3 1 3 3 ii9^^2 9 3KmmLtzm3$L&m<Dm^%:t, mim^-ft&ffiL 

%m±VitJj7°7 3 1 3 4 J: *)%&WL%&2 9 3 KPML£fM?&ft^«^7c;£ 
It, 7t-£«!3 9 1 ~3 9 3 IZ£ t) tiT^m*^ 3 0 2 <t «9 ft* £*l£ 0 

[0 0 5 1] 

tc;A*3Sb3 0 1 HA*L£iSn£ftttOlf^7nti, ^co-§|5^*7^ 
3 1 l]t:J: ^^iK^tLT, ^(D/^V-tfy * Y ¥'4*- K3 5 1 iKX 
£*l£o 7fcA7j3ffif3 0 1 KA* Lfzm2®.m&<7)m j $itl±, ^(D-Wit* 7°? 
3 1 l2^ct i) 5H££ ttT, -e<^7-^7* h^t- K3 5 12^*9^-* 
£=ix&o jfeATJ^S 0 1 HA7JL7t:^3«J-tom^t±, ^-S&t^tg^ 7°^ 
3 1 I3KJ: *)frl$.ZtiX. -e <D'* r J—b*7* K3 5 1 3*- J: i9^~? 

ZK&o 7fcA7J3ro3 0 1 HA* LfzM 4 Wim&<Dm^%;te, f 0-^tg#7°7 
3 1 1 4 HJ: *9 5hl££tLT. -?-<7V*7-^7 * hVJ*- K3 5 l 4 Ccfc *9^-^ 

[0 0 5 2] 

7^79^3 0 2 J: ^tb^^tt^^lv^tOffi^Ji, ^-0-»^^7 
7°7 3 1 3iHJ: i9 7>H££*tT. -?-<^7-75 s 7* F^t- K3 5 3iHJ: <9 
-ZZtiho ^tB7JS3 0 2 J: 19 ai7J^tL^^2r^«<0«^(i, f?)-g|tf> ? 
7fe*7 7 3 1 3 2 K X «9 7>K^tLT, ^(7)^7-7^7* hr^^-F3 5 3 2^ 
*)*-?ZtLZ> 0 7fettl*i^3 0 2 J: «9 m*£*i£fjl3M^<Offi^7E;fi, f <0— 
^ ? 7C#7 0 7 3 1 3 3 CJ: «9 53Ml££tLT, >e<7V^7-;6 ? 7* h r-r*- K3 5 3 3 
HJ: «9-=e-*£*i& 0 ^J±i7J^3 0 2 i ^m*£*L£fMv&:ftft^f^7fc^ * 
0-^^7fe*7°^ 3 1 tiX, ^(O^V-ifiy * Y¥4*-Y3 

5 34IZ J: 19 ^e-^ £#l& 0 
[0 0 5 3] 

-^7c±ii|iI^v^-^3<o^ofiJ!#7s^^ h/n± % ^ 1 ^M-C(i7ciiipiffl 

mSE# 2004-3002830 
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77^/s'3 3 li, 3 3 2 iCOflJ|#X^^ h ;i/ 1 mW$i fcSS 3 4 0i<Ofl3c*^? 

7. ^ ? h ;i/ £ jpJW^^fkS 3 4 0 2^ii^^ ^ * h ^ t L ft i> <DX*h *) , $ 

3«fii*-CttjfeH»fiffl7T>f^3 3 0 3 <9flJ?#*^ M^flJI#^t£?3 4 0 3 <7) 
b fl, Lfz i> <DX-$> ^ i4 fa&i&X*lt%mtm 77^^3 3 

o 4<Dmn* h^t mwmt%3- 340 4 «dji3c * ^ * h ^ t £ l fz & 

o 

[0 0 5 4] 

^(D%m^V^-)^A ^*@ffl"7 7^3 3 1 1, 3 3 2!, 3 3 02, 
3 3 03&=fc(^3 3 O^n^tL^v^C^^^jjfl^^^fc^fctt^^^J^^**), 

xJ£\ 3 1 i«K 1 . 2 4 jumftSSKSbfcfc?-* 

^^fctfejy^^A^^^O, ?fcif «l»Sffl 7 7 ^ ^ 3 3 2i(«ft 1. 4 1^m#ii£tC 
®3fclf-:*£W1-&M:3»#?*C:0><bfc!K -<W-£\ 7fr#ipSffl-7 7^3 3 
ll, 3 3 2 i(i, l/-W*-K3 6 2ii»)tS0. 8 m^Oife^tt 

m-tzzt Jtm^my t j 3 o 2 &. Tmjtm^mu^itfzmyt 

t£#^X^«b& 9* ^ K3 6 22<t «9 1 . 0 5 ft m%tV>m&1t 
/6 ? -e # & o jfeflJ#Bffl 77^^'3 3 0 3 (i, E r jtm&faM £ ^^f)ttt^7^ 

£>&ik K3 6 2 3 i i9r^S i . 4 8 ^ mtfom&it&i&mzti 

Zfz, ytm^myr^ ^3 3 0 4 f±. ErxMl^MM^y^^^i 
19, l/--*f^-f K3 6 2 4 £ «ft 1 . 4 8 ^mi«*«^tLS; 

vl^^JtlS^vi-^S f±, O, E, S, C&£TfL<D&s*> KKE£j£ 
(^±^S^3 1 0 nmgl) tf>5pjf#*^ hJ^tt^it^Ho 
[0 0 5 5] 

miE#2 004-3002830 
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■CfflF* Lv^ 0 

[0 0 5 6] 

1 Kj3V>T, TfcJi ipSffl V r-f^ 1 3 1 h#i#rpSffl V 1 3 2 t<^W 

;V3 TtiiifSfflV r-T^3 3 1 i fcftJtiffiffi V r >f ^ ^3 3 2 1 tOMC 

[0 0 5 7] 

[nwoa*] 

MTS i 02, G e 02i3i O f P 2 05<7)d *>^=& < £ i> 1 fflgn&ikVO * 5 Omo 
1%J^±^*, &W&>t LTB i >f ty^MLt jo if) , 1 O0nm*ii^!A 

[mi] 

[0 2] 
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[HI3] 
[04] 
[El 5] 
[0 6] 
[0 7] 

* 3 nmj&m & - ^ 3 o«^n-c*> * 0 

1 - 3 —jfcHiW*^^-;!/, 1 1 1 - 1 1 4-^7 p 7, 12 1, 12 2-jfc 
T^fVl/-^, 13 1, 13 2-^ISffl7 7^^ 1 4 O—flJfWfbS, 15 
1, 1 5 4-7 a- Y 74 K\ 1 6 2, 1 6 2 11- 

2 1 3-7c#7°7, 2 2 1, 2 2 2-*7^7l/-^, 2 3 0 -jteiiJffiffl 7 r >f 
2 5 1, 2 5 3- 7t f^t-K, 2 6 2-^-f K\ 2 8 0- 

7n55-f«> 2 9 3 1 1-3 13-^77, 3 2 1, 3 2 2-* 

T^fVU-^, 3 3 0~3 3 2-*i|fiffl77'f^ 3 4 0 — fIJ&ISKkS, 3 5 
1, 2 5 3-7*h/>f*-K, 3 6 2 — ^--9*^ K, 3 8 1-3 8 3— 
}fc$Mfe»> 3 9 1 -3 9 3 -Tt^So 
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[mi] 



1.1 




1000 1100 1200 1300 1400 1500 



;J£ S (nm) 
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#fl 2 0 0 2 - 3 5 5 4 0 7 ^- S J I 2/ 

[HI2] 




1000 1100 1200 1300 1400 1500 

;j£ ft (nm) 
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[133] 



0.02 



0.016 




1000 1100 1200 1300 1400 1500 



S (nm) 
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[IH5] 



(a) 



3 
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5fl 



1.1 
1 

0.9 
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[16] 



CM 




{HfHf 2 0 0 4 



-3002830 
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mm 

[IIS] ¥il fc? Ut#* ^ h ;v * Hill" & - £ £ ^i|is»^S*LiJ it a* 

m^tt^^^B<7)«(i> Ta 2 0 5 (2.5mol%) , B 2 0 3 (5mol 
%) , Si O2 (92.5mol%) £J:£/B i 2O3 (0.8mol%) frhtz&o ?kJtW7 
7C«lt G e O2 (2.5mol%) , B2O3 (5mol%) , S i 0 2 (92.5mol% 
) i 2O3 (0.8mol%) frhtcho ttz, 3bfc1£#7 * D (D&l&l** Na 

2 0 (5mol%) , A 1 2 0 3 (5mol%) , S i 0 2 (90mol%) 43 X ZFB i 2O3 (0.8 
mol%) -frh fc&o ^tt^'^^BiSi^DftLmii:, rSftl. 32,u m#j£nm 

\mm\ m 1 
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{MB 



# Hi 2 0 02-355407 
50201852508 

mm 

im mm 2132 

*pj£ 1 4 *f 1 2 2 0 B 



<®56flf*R • ftirati!#> 
[ft&A] 

[IftU:ltIA] 

[jUteLfcftffiA] 
[»8iJ#-^] 



000002130 
391012501 

SWHMBMTtJ*IE:ffi«f6Ta lOf If 

$!»A 
100088155 

ISUf^Eftl-TI 6f 12f A#*Ib 
100089978 

m]R«5f T B6f 12t A**SI 

iaBB Jg-fH 



100092657 



1 2f 



100110582 
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